The authors have shown that inosine is the main component responsible for the an tagonizing effect of the whale heart extract on vasopressin-induced ST depression in the anesthetized rats (1). Huckabee introduced the concept of "excess lactate" in order to distinguish between pyruvate induced changes in lactate and those related solely to a shift in NAD: NADH redox potential (2, 3). So that, the increase of "excess lactate" in heart, with the measurement of lactate and pyruvate concentrations in the coronary vein and artery, has been considered to represent anaerobic metabolism due to cellular hypoxia.
distinguish between pyruvate induced changes in lactate and those related solely to a shift in NAD: NADH redox potential (2, 3) . So that, the increase of "excess lactate" in heart, with the measurement of lactate and pyruvate concentrations in the coronary vein and artery, has been considered to represent anaerobic metabolism due to cellular hypoxia.
The present paper reports the effect of inosine on the ischemic changes in myocardial lactate and pyruvate metabolism (increases in "excess lactate") induced with vasopressin and adrenaline, and the effect of inosine on the ischemic elect rocardiographie change in duced with adrenaline in rats. Arterial blood was taken from the left femoral artery (Fig. 1) . Systemic blood pressure was measured from the right femoral artery by a pressure transducer.
MATERIALS AND METHODS
Lactic acid in whole blood was measured by Barker-Summerson's method (5) . Pyruvic acid in whole blood was measured by a slight modification (Shimizu) (6) of the method of Friedmann and Hangen (7) . The main points of the modification were as follows: Xylol extract of deproteinized blood was washed three times with deionized water. After stirring the extract with deionized water (pH 23), the mixture was left at 0-6`C for 18-22 hours in order to decompose acetoacetic acid. "Excess lactate" was calculated by following Huchabee's experimental formula.
Excess Lactate =(Lv-La)-(Pv-Pa) (La/Pa) Lv : Lactate in coronary sinus blood La: Lactate in arterial blood Pv: Pyruvate in coronary sinus blood Pa: Pyruvate in arterial blood Chemicals were administered through the femoral vein. Adrenaline or ox pituitary vaso pressin containing less than 1130 oxytocin was used to induce myocardial hypoxia.
Electrocardiogram (ECG) in male rats of Donryu strain, weighing 175-225 g, was taken by the previously reported method (1) , that is, ECG was registered in the second lead, and the sensitivity was adjusted to give 2 cm deflection for 1 mV input, and the difference of the amplitudes of ST segment between after adrenaline and just before adrenaline, was measured as the depression of ST segment.
RESULTS
1. Increase in "excess lactate" induced by aduniuistration of vasopressin "Excess lactate" in heart of dogs changed from negative just before vasopressin ad ministration to positive 3 minutes after intravenous administration of vasopressin (0.5 u/kg). Inosine (0.5 mg/kg) administered 2 minutes before administration of vasopressin antagonized this ischemic change in heart (P<0.025). The results are summarized in Table 1 and graphically shown in Fig. 2 . In these cases, there was no distinguishable difference in the pattern of the change in arterial blood pressure between the groups with inosine plus vasopressin and vasopressin alone, but the decrease of coronary blood flow in the inosine group was significantly less than that of the control (vasopressin alone) during the period between 30 and 60 seconds after administration of vasopressin (Fig. 2) , that is, the coronary blood flow in ml per Samples for "excess lactate" from two inosine treated animals were lost by acci dent. Table 2 and Fig. 3 ). As shown in Table 2 , the inhibition by inosine was statistically significant at 1 minute (P<0.025), but not at 3 and 5 minutes after the start of adrenaline infusion, and there was more significant difference (P<0.01) between the values of two groups, when the data were analysed statistically by two-dimensional analysis (treatments x time course after adrenaline) with repeat (number of dogs in one treatment). There were no distinguishable differences in the patterns of the change , in arterial blood pressure, and in coronary blood flow between the treated group and the control group (Fig. 3) , however, the initial blood pressure was lower, and the initial coronary blood flow was larger in the inosine injected group than in the control group (Fig. 3) . So, we checked whether such unequal condition in arte rial blood pressure and in coronary blood flow before infusion of adrenaline affects the increase of "excess lactate" in heart by adrenaline, that is, adrenaline-induced increase of excess lactate in these hearts was plotted against the initial coronary blood flow and the initial arterial bood pressure, respectively, but there were no significant correlations (Fig. 4) . (1 mg of inosine). SUMMARY 1. Inosine inhibited the increase of "excess lactate" in heart of dogs, induced by intravenous injection of vasopressin and intravenous infusion of adrenaline.
2. Inosine antagonized the adrenaline-induced ST-depression in rats.
